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AUTHORS: Sheka, Lo-Awy-Toytovich, B. A., S0V/78-4-8-16/43
Nisel'son, L. A.

TITLE: On Compounds of Pentachlorides of Niobium and Tantalum With
Phosphoroxychloride (o soyedineniyakh pentakhloridov niobiya

i tantala s khlorokis'yu fosfora)

PERIODICAL: Zhurnal neorganicheskoy khimii, 1959, VYol 4, Kr 8,
pp 1803 - 1808 (USSR)

ABSTRACT: The investigation of the systems N‘bCl5 - POCl5 and Ta.(:l5 -
- POCl, is of practical importance since the distillable re-

action products of these systems may be used for the separa-
tion and the purification of tantalum and niobium by rectifica-
tion (Ref 1). The phase equilibria crystal - liquid and liquid-
vapor were investigated. In contrast to the phosphoroxy chlo-
ride compounds of ZrCl4 and HfCl4 which are characterized by

a strong cooling, NbCls.POC15 and TaClS.P0C15 crystallize well.

Both systems form monomolecular, thermally easily dissociable
compounds in agreement with reference 2. The melting {emperature

card 1/2 of NbClg.POCL; 18 124.5°, that of TaClg.POCls 132.4°. The
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liquidus furve of the tantalunm system ig higher than that of
the niobium system, The investigation of the phage equilibrium
liquid - Vapor showed maxims at a ratio NbCl :POCl5 = 1.47:1

and TaClS:POCI3 = 1.17:1 (Table 4, Figs 1,2). The maxima do,

therefore, not correspond to the composition of chemical c¢om-
pounds. Thig ig characterigtic of azeotropic mixtureg, The
heats of golution of Nl‘.l(!lS.POCl5 and TaClS.POC:l3 are approxi-

mately 3.3 kcal/mol. There are 5 figures, 5 tables, and 5 Soviet
references.

ASSOCIATION: Institut obshchey i neorganicheskoy khimii AN USSR (Institute
of General and Inorganic Chemistry of the AS Ukrssr), Moscov-
skiy ingtitut tsvetnykh metallov i zolota im, N, I. Kalinina
(Moscow Institute of Non-ferrous Metals and Gold imeni
M. I. Ralinin)

SUBMITTED: April 20, 1958
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Ye.F, [Nekriach, IE.F.]; NAZARENKO, Yu.P.; CHERNETSKIY, V.P.
fChemets'kyi, V.P.]; [Babko, A.K.], akademik, otv.red.;
ROZUM, Yu.S., kand,khim.nauk, red.; FIALKOV, Ya.A, [deceased],
red,; FOMENKO, G.S. [Fomenko, H.S.], kand.khim.nauk, red.,;
SHEKA, I.A., prof,, doktor khim.nauk, red.; GNATYUK, G.M.
"[Hpatiuk, H.M.], Ted.-leksikograf; POKROVSKAYA, Z.S.
[Pokrovs'ka, 2.S.], red.izd~va; YEFIMOVA, M.I., [IEfimova, M.I.],
tekhn,red.

NEKRY ACH

[Russian-Ukrainian chemical dictionary; 6000 words] Rossis'ko-
ukrains'kyi khimichnyi slovmyk; 6000 terminiv, Kyiv, Vyd~vo
Akad .nauk URSR, 1959. 204 p. (MIRA 15:5)

1. AN USSR (for Babko), 2, Chlen-korrespondent AN USSR (for
Fialkov),

(Chemistry--Dictionaries)
(Russian language~-Dictionaries—Ukrainian)
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AUTHORS ; Sheka; I.A.;, and Pevzner, Ts.V.

TITERE: Reactions of zirconium and hafnium hydroxides with
sodium hydroxide

YERIODICAL: Akademiya nauk Ukrayins'koyi RSR. Dopovidi, no. 8,
1960, 1090 - 1094

J8XT: In the experimental investigation the author = .47 the com-
Josition of ions formed during the reaction of Zr anz HY hydroxie

ies with NaOH. The ions composition was determined &y mezsuring
the solubility of Zr(OH)4 and Hf(OH)4 in concentratzi Ns.q solu~

tions. The experiments were carried out by saturating Nali solu-
tions with freshly precipitated Zr(OH)4 and Hf(OH)4 free <7 (1

ons. Sanples were saturated at 350-4000 for 2-3 hours act then )(
ieft in a thermostat for several days at 259°C. The ~u:hors found
‘hat complete equilibrium was attained in solution . - ° -4 NafH

Card 1/6
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after 8 - 12 hours, but with higher NaOH concenitrzti - ... =°ime
yecame longer. The solubility curves were drawn from ~ve=roos data
o7 3 - 4 experiments, obtained partly on samples ct -te¢ - S3Tu-
ration and partly after 45 days. Solubility was messuved *J sTavis
metric analysis of solutions and by radiometric measursizi®s i8f -
181). Solubility values for low and medium NaOH concertretions
were in good agreement in different experiments; with higner con-
rentrations (12-18N) their reproducibility was pocrer. Trs s3lidi-
1ity of Zr(OH)4 rises at first slowly, increasing iy "a=' ~urens
irution higher*than 9~10N. It follows from the daza -~u*' .~ Tnat
during the reaction of Zr(OH)4 with NaOH, complex c¢cou_. @ iIa

formed, the composition of which depends on the Nalk ~oonration.

The solution of the above hydroxides proceeds accori:ry ‘- ilie
equation:

Me(OH), + NaOH™ = Me(OH) .

Tfhe instability constant of the complex ion is expreurvd

Gard 2/6
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known equation:
[Me (0H), J[0B™ e

o T [Me(0H)2.

4+n

Phe solubility is expressed by the sum of metal hydroxide concen-
tration and that of its complex anions present in the solution

(1)

s = [Me(0H),] + [Me(OH)ﬁln . (2)

$olubility data show that in NaOH solutions in the range 1 - 18K
the solubility of zirconium hydroxide varies from 1.4 ° 10-% to
3,1 » 103 g of Zr. and that of hafnium hydroxide from 3.4 - 10-4
%0 7.1 + 10-3. The concentration of Me(OH), in NaOH solutions can-

not be higher than its solubility in water; the latter can be cal-
culated from the solubility product of Zr(OH)4 in water, which is

equal to 3 ° 10-26 [Abstractor's note: Data taken from Western 1li-
Card 3/6
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terature |; the calculated Zr(OH)4 concentration in water being

1,95 109, As the solubility increase of the investigated hydro-
xides 1s due mostly to complex ions formation, it follows that the
concentration of Me(OH)4 is about 105 times smaller than that of

the complex ions and that the expression Me(OH)4 in Eq. (2) can be

omitted. It is shown that in KaOH concentrations up to ION an %on
Zr(OH)5 ig formed an in higher concentration - the ion Zr(OH)6 -

further that an ion HfGGH)S is also formed in the range of NaOH in

concentrations 1 - 10N. The golubility of hafnium hydroxide in Ka~-
OH solutions up to 12N is higher than that of 2r, but in higher
{aOH concentrations this solubility decreases; in the author's ¥
opinion this 1is due to the formation of a complex compound -~ sodium
hydroxohafnate which is precipitated from concentrated NaOH solu-
tions: The authors obtained such precipitates from Hf(OH)4 in

NaOH(15-19N). In different samples of these precipitates 2.3 w 2.5

Card 4/6
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Na atoms were present for each Hf atom; this ratio corresponds
approximately to the compound Naz[Hf(OH)G]. The lower solubility

of zirconium hydroxide and the absence of a maximum on 1its curve
prove a lesser steflity of the hydroxozirconate angon than that of
"Hf anion; this is supported by their instabilit} constants which
can be calculated from

1gS = nlg Cog - leky + 1g[Me(OH)4]. (3)

The instability constant of Zr(OH)5 ione was found to be slightly
larger than that of Hf(OH)5 (1.9 -« 10’5b.nd 1,1 ¢ 10-5 respective-

1y). There are 2 figures and 13 references: 5 Soviet-bloc and 8
non-Soviet-bloc. [Abstractor's note: One reference given in Russian

is a translation from German ]; The references to the English-lan- ’
guage publications Jead as follows: T. Taggart, Rev. Pure Appl. - ///
Chem., 1, 152, 1951; F. Venable, Th. Clarke, J. Am. Chem. Soc., 18 /
434, 1896; E. Leraen, A. Gammill, J. Am. Chem. Soc., 72, 3615, v
1950+ '

Card& 5/6
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ASSOCIATION: Institut zagal'noyi ta neorganichnoyi khimiyi AN URSR
(Institute of General and Inorganic Chemistry of the

As UkrSSR)

PRESENTED: by Yu.K. Delimars'kyyi, Academician Ais UkrSSR

SUBMITTED: September 2%, 1959
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B0O04/B067
AUTHORS: ' Shekz, I. A, Pevzner, Ts. '
.. ____—_————_———_7—_
TITLE: gclubility of the Zirconiumwand Hafniu;aﬁydroxides in
3nlutions of GCaustic Soda
PERIODICAL: Zhurnal neorganicheskoy khimii, 1960. Vol. 5. Ne. 10,

pp. 2311 - 2314

TEXT: The authors wanted tc determine the solubility of Zr(OH)4 and

Hf(OH)4 in NaOH and to clarify the composition of the resulting compourds.

The solubility was determined at 25¢C in 1 - 18 N NaOH. The hydroxides

were obtained from the oxychlorides by precipitating them from ammonia

by means »f an aqueous solution. The solutions of the aydroxides in soda U//
1lye showed no Tyndall affect. They were analyzed for NeOH, 2r, and Hf. ~
In some experiments also gf18t was used. Measures were taken to avoid the
access of COp tc the solutions. The results are presented in a Table and

in Figs. 1.2 The solubility of Zr(OH)4 in NaOH at 259C is lower than that

cf HEf(0H)4; howeverT; with increasing concentration of NaOH it increases.

Card 1/2
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Solubility of the Zirceniug and Hafnium
Hydroxides in Solutions of Caustic Soda

A1sc the sclubility of Hf(OH)4 increases with in
Na0H; however, at it 12 N NaOH it att
higher NaQH concentrations i decreases again,
5211d phase Separated from solutions of Hf(
(19 N aud more) approximately corres

0 N NaOH, the :ons Zr(OH): and Hf(OH)z
Fz20H concentrations proqueced the 1o0ns Zr(Og)

hydroxo sompounds of zirconi
There are 2 figures, 1

gere
table, and 5 references:

ASSOCTATION: Institut obshchey
USSR (Institute of

4cademy of Sciences UkrSSRH
= P Sclences Ukr3SH

SUBMITTED; July 28. 1959
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Card 2/2

APPROVED FOR RELEASE: 08/23/2000

creasing concentration of
ains a maximum, and with sti]}
The composition of the
OH)4 in co
ponded to the formuls NasHE(OH)g. 1~

and Hf(OH)g—;

um are less stable than
2 Soviet ang 3 Us.

koy khimii Akademii nauk

10005-6

T, -

CIA-RDP86-00513R0015490

5/078,/60/005/010,/014/021
BOC4/B067

ncentrated NaOH

formed, whereas higher

The complex

“hose of hafnium.

C

CIA-RDP86-00513R001549010005-6"




"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549010005-6

SR TS KRR I T R CR T R RSSO 00 I R s T e

il g 5]

DUSENKO, R.G.; PEL'KIS, P.S.; SHEKA, I.A.

Dipole moments of some S-methyl—;erivativea of &
rylthiocarba .
Ucr.khim.zhur. 26 mo.1:48-53 60, T 1305

1. Institut organicheskoy khimii AN USSR, Institut obshchey 1
neorganicheskoy khimii AN USSR.
(Carbazone--Dipole moments)
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$ 1200 25508 8121/820%
/
AUTHORS : Sheka, I. 4., and Lastochkina, A. A.
G o e
TITLE: Reaction of potassium fluozirconate with sodium hydreoxide

and ammonium hydroxide in agqueous solutions
PERIODICAL: Zhurnal neorganicheskoy khimii, v. 6, no. 8, 1961, 1868-1874

TEXT: The authors studied the effect of ammonium- and scdium nydroxide
concentrations and of the potassium fluozirconate concentration on the

composition of basic salts forming in the systems KZZrF6 - NH4OH - HQO

and Kzsz6 - NaOH - HZO' For determining the composition of basic salls,

they used the method of changing the pH of the solution and the determina-
tion of the apparent volume of precipitations at 259C. This method #as
developed by I. V. Tananayev (Ref. 4: Izv. Sektora fiz.-khim. analiza 20,
277, 1950). It was found that in the reaction of potassium fluozirconate
with ammonia or soda lye first a basic salt of the composition
Zr(OH)zFQ-KF-mHZO was formed, and that this salt was convertsd into

ZrO(OH)F - nKF -mH,0 and, finally. %o zirconium hydrcxzide on furthsr zdéitiza

Sard 1/5
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Reaction of potassium... 25508 3121/3203%

of soda lye and ammonium hydroxide., Pure zirconium hydroxide waz formed an
addition of 3-3 equivalents of NH4OH or NaOH to 1 mole of K2sz6' AT a

moleNaOH
ratio e 4.3, the resulting basic salts were completely destroyed,

KQZrF6

and transformed to zirconium hydroxide with very low fluorine content

(0.05 ~ 1% F). A zirconium hydroxide precipitate containing 9 - 14 %
fluorine was formed with the use of ammonium hydroxide as a2 precipitant

at the same ratio of reacting components. Also with addition of the
8-fold guantity of ammonium hydroxide, the zirconium hydroxide precipitated
contained 2 - 8 % fluorine. The authors studied the effect of potassium-
fluozirconate concentration on the ccmposition of basic salts and hydroxide,
and found that the zirconium hydroxide precipitated from concentrated
botassium-fluozirconate solution contained more fluorine and pctassium
impurities than one precipitated from diluted solution. The precipitate
from a solution with 20 g/l KZZrF6 contained 24.4 % F, from a solution

with 1 g/l K2ZrF6 only 11.2 % P under eyual conditions of precipitation.

The aegree of precipitation of Zr from solutions depends on the potassium-
glggzifgonate concentration. Zr is completely precipitated from
a ]
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concentrated solutions (20 g of KZZrF6 per liter) with the use of 2

equivalents of alkali hydroxide. More than 3 equivalents of alkali
hydroxide are reguired for complete precipitation from diluted solutions
(2 -5 g of K ZrF6 per liter). Basic zirconium salts are stable at

pH = 5 - 9, and are converted into pure zirconium hydroxide only at
pH>10. There are 7 figures, 3 tables, and 4 Soviet-bloc references.

ASSOCIATION: Institut obshchey i neorganicheskoy khimii Akademii nauk USSR
(Institute of General and Inorganic Chemistry of the Academy
of Sciences UkrSSR)

SUBMITTED: February 23, 1960
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SHEKA, 1.A., otv. red.; DELIMARSKIY, Yu.K., red.j KOZACHEK, NoNey
w———16d, 3 NATANSON, E.M., Ted.; SHEYKO, I.N., red.; MATVIYCHUK,
A.A., tekhn, red,

[Applications of zirconium and its compounds in industry; materials)
Primerenie tsirkoniia i ego soedinenil v promyshlennosti; materialy.
Kiev, Izd-vo Akad. nauk USSR, 1962. 97 Pp. (MIRA 15:7)

1, Soveshchaniye pri gosplane GITK 1 Akademii nauk USSR, Kiev, 1960.
(Zirconiume—Industrial applications)

i - i
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SHEKA, I.A., otve red.; DELIMARSKIL, Yu.K., red.; KOZACHEK, N.N., red.;
2L D RTANSON, BlM., rod.s SHEYKO, I.N., red.; MATVIYCHUK, A.A.,

tekhn, red.

[Materials of the Technologicel Conference on the Use of
7irconium and its Compounds in Industry] Materialy Nauchno-
tekhnicheskogo soveshchaniia po primeneniiu tgirkoniia 1 ego
soedinenii v promyshiennosti, Kiev, 1960. Kiev, lzd-vo Akad.
nauk USSR, 1962. 97 p. (MIRA 15:4)

1. Nauchno-tekhnicheskoye soveshchaniye po primeneniyu tsirko-
niya i yego soyedineniy V promyshlennosti, Kiev, 1960.
(Zirconium—~Congresses
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78/62/057/006/C06/024
smposition of zirconium and ... 4/3118
“iuoride womplexes of Zr, 31
an acidity -1 gr-squiv/liter) (Fig. 1). Pasic cupferronates of
varisble composition are separated from weakly acid solutions, in which
nydrolyzed and scmetimes polymeric dr ions arsz formed {(rig. 2). The
cesulte found for nafnium cupferronste {Fig. 3) are similar to tnoce for
Zr cupferrsrates in nitrice acid sclutions contain less cupfecron than
pfﬂz"ondted. This is due to tte higher degree of hydrolysis of Zx -
and, pos«itly, to higher electroregativity of Hf. V. 3. Syrokomskiy
7. Vllmen<o are mentioned. There are 3 figures and 5 tablas,
mocst impcrtant Englishi-lansuage references are: B. Lister,
h«u naid, J. Chem. Soc., 4315 (1952), G. Neumann, G. Lundgren,
sursvillius, Acta Chem. Scand. 10, 1€70 (1956); P. E. Elving, K. Olson,

nalyt  Chem. 26, 1747 (1994); 27, 1817 (1955).

fate, or nitrate ions. (formed in solutions
\
]

-
IS
r

ar

Suly 27, 1961
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S/073/62/028/CO1/001/004

B110/B138
U0l Delimarskiy, Tus ¥., Shekn, I. A.
TITLE: Present situation and tasks of jnorganic chemistry in the

Jxraine
PRAIUDICAL: Ukrainskiy krimicheskly shurnal, v. 28, no. 1, 1962, 3=14

TEKT: At the YXII Party Congress of the CPSU it was stated that the
increased role of Ukrainian chemistry vas due to the ostablishment of
nonferrous and rare metals, fertilizer, nuclear fuel and semiconductors,
stc. industries. The 1959 - 1965 »plan envisages trebled chemical pro-
duction, 34 modernized plants, and 30 new ones including Rezdol'skoye
sulfur combine, Chernigov Synthetic Fiber combine and others. Super-
nard and cre«p resistant alloys, Tare and ultrapure metals for nuclear
cover, the semiconductor and computers industries, ferromagnetics and
#arroelectrics are to be given priority. Radiochemical work will be
carried out with the nuclear pile jesigned in the Institut fiziki AN
SR (Institute of Physics AS GkrSSR). Since 1959, the following

ipstitutes have been designed: Institut mineral'nykh resursov AN USSR

card 1/56
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“resent situation and tasks... B110/B138

{Institute of Mineral Resources 1rSSR) (Simferopol'), Ukrgiprotsvetmet
{Zaporoxh'ye), Institut khimicheskikh reektivov (Institute of Chemical
Reagents) (Donetsk). Others are projected: Institut xhimii redkikh
elementov AN USSR (Institute of Element Chemistry A3 UkrSSR), Radio-
«nimicheskiy institut (Radiochemical Institute), Institut kolloidnoy

khimii AN USSR (Institute of Colloid Chemistry AS UkrSSR). Present

studies are (1) Genersal chemical laws and the development of HMendeleyev's
system., (2) Synthesis and structure of inorganic compounds. (3)

cwemistry of complex compounds and solutions. (4) Chemistry and techno-
logy of rare and nonferrous metals. (9) Physicochemical analysis of

salt and metallic systems. (6) Chemical processing of mineral raw materiels.
f1) G. F. Maytak (TOTKh AS UkrSSR) has deduced laws regarding the pro-
sotopes and Yu. ¥. Delimarskiy has worked on the pericdic
uroperties of elektrode potentials. (2) A. I. Brodskiy et el. studied

the synthesis and structure of inorganic compounds, Yu. P. Nazarenko
studied exchange reactions of Cr complexes, U. V., Samsonov examired the
structures of, and faveloped synthesis for, vorides, carbides, silicides,
and sulfides of rare earths for refractories and electrical

perties of i

ot
arsrides,

s
Y
[N
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engineering, P. G, Alsksendrov also studied rare earth compounds. V. P.
Chalym and S. P. lRozhenko developed highly sensitive spinel--type ferro-
magnetic materials, E. i, Natanson et al. produced highly disperse
metals. (3) A. K. Babko, G. I. Gridchina, and B. I, Nabivanets (I0NKn

4S UkrSSR) studied Ti and Zr ions in solutions, W. K. Davidenko, V. I.
Yermolenko, K. A. Kostromina, Ye, Ye. XKriss, and Z. A, Sheka examined
rare earths with salicylic, gluconic, trioxyglutaric acids and tributyl
pnosphutes. Complexes were studied by N. P. Komar', V. 1. Tolmachev,

and L. P. Adamovich at the Khar'kovekiy universitet (Khar'kov University),
by 4. M. Golub, F. D, Shevchenko, A. K. Babko, M. M. Tananayko, Ye. G,
Zharovskiy, A. T. Pilipenko, and I. V., Pyatnitskiy at the Kiyevskiy uni-
versitet (Kiyev University), by A. 4. Morozov at the Odesskiy universitet
(Odessa University), by A. M. Zharnovskiy in the Gidrometeorologicheskiy
institut (Hydrometeorological Institute), and by 0. K. Zolotukin, X. N
“ikhalevich, and N, ¥, Turkevich in L'vov. In Dnepropetrovsk L. I.
Yolshteyn developed studies on Pt metals ty I. I. Chernyayev and A. 4.
srinberg. I, G. Zyss (Dnepropetrovsk), L. S. Serdyuk, Yu. I. Usatenko,

8 Ye, Reznik, I. L. Kukhtevich, N, 4., Izmaylov, 4. P, Romar', and Ye.

tard 3/6
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i. Fialkov worked on complex compounds. (4) Rare-carth elements were
studied by Go He “Shaposhnikov in the Institute of Mineral Raw Materiels
.S DkrSSH, by I. Ve Vainarov, I. N. Pselik, R. I. Hogunov, A, I, Perfiif-
vev, Re Go vankelevich in the IONKh AS UkrSSR, by G. V. Samsonov in the
Institut netallokeramiki i spetsgplavov AN USSR (Institute of Powder
detallurgy and Special alloys AS UkrSSR), by Tu. K. Delimarskiy, I. Ho
sheyko; Ts. V. Pevzner, ¥, F. Karlysheva, S. A vacherova, B. 4. Voyto-
vich, B, Fo Warkov, fe. B. gitman, Ye. Po Belyakova, A. A. Shokol, A. Do
rakhomova, L. F. Kozin, ii. S, Fortunatov, D. F. 7osimovich, A. I. Zayats.
and I. Fo Frantsevich-Zabludovska in the Institut obshchey 1 neorgani-
cheskxoy khimii (Institute of General and Inorganic Chemistry)o A, T.
Fizhnik, Ve do Psimmergakl together with G. ¥. Shteyngart and Reznichen-
o (zaved zZlektrotsink (Elektrotsink Plant)) and the Chelyabinskiy
vsinkovoy zavod (Cnelyabinsk Zinc Plant) continued studies by Ya. 2.
"ialxov and o Ve Akselrud. G. Ya. Gornyy, Ye, S. Burkser, Oo A&
wltgxaya, and ¥, $, roluektov worked in the Institut 5eologicheskikh
1 38R (Institute of Geological Sciences AS UkrSSR), 2nd W, A
. srchienkov worked in ihe Institut liteyrnogc proizvodsiva

e

-
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L ussh (Institute of Fountdry York A3 UkrSSR).  The engineering works uh
Liyev, ¥Yhar'kov, Inepropetrovsi, Zhdanov, Berdiyansk, and Riga will use
zirconium surplied by the Sumotinnszoye deposit. (5) Pnysicochemical

siudies were conducted by P. P. Budnikov, I. D. Fanchenko, R. V., Chernov,
¥, (usov, 4. M. Ionizovskiy, and A. T. Chernyy, and also by Te. li.

Sicobets in the IONITh AS UkrSSR, by V. V. Sveshnikov in the Institut
matallo-Tiziki .U USSR (Institute of Physics of M-tals AS UkrSSR), by
v, H, Yeremenko, and I. ¥. Pruntsevich in the Institute «f Powder

listallurgy and Special Alloys AS UkrSSR, by Ye. Ye. Cherkashin, P. I.
¥ripyakevich, Ye, I, Gladyshevskiy, and N, N, Gratsianskiy at the L'vov
gosudarsivennyy universitet (L'vov State University), ani zlso by g
ascientists of the Fiziko-tekhnicheskiy institut (Pnysicotechnical Insti- D///
sute), (6} 7he processing of raw materials was studied uy V. A. atrc-
shchenko in the Xnar'kovskiv politekhnicheskiy Tnsitut (Xhar'kov Poly-

wchnic Institute}, by i. S. Plysunev,4. A. Alent'yev in the Hiyevskiy
colitekhnicheskiy institut (Kiyvev Fclytechnic Institute), Y. A, Berkman

in the L'vovskiy politelhnicheskiy institut (L'vov Folytechnic Institutel,

1

bv A. 3. Berezhnyy in the rhar'xovskiy institut ogneuporov (Khax'zov

“r
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ennaya akademiyn (Ulrainian Agricultural Acadeny ),
4 alse by L., A, Kultskiy . 1, T, Goronovskiy, 4.
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¢ of Genernl :nd Inorranie Chemistry AS Uk GEN
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AUTHORS : Sheka, I. 4., Kacherova, 5. A

TITLE: Compound of hafnium nitrate and tributyl phosghate
PERIODICAL; Ukrainskiy khimicheskiy zhurnal. v, 28, no. 1, 1962, 3% . 42
TEXT: The reaction of hafnium nitrate with tributyl phosphate (TBP was

studied, and the composition of the complex was determined with solutions
of different acidities. 10 ml 0.9-molar, 1.0-molar, and 2.molar TBF solu-

tions in benzene, and 10 ml agueous 3110”5 moles/liter Hf with some Hf181
and different HNO concentrations, laft standing for 5 - 6 days were shaken
for *5 min, and the organic phase was decanted. Changes in veclume of
the phases, and the TBP equilibrium concentration were determined from the
difference in acidity of initial and equilibrium solutions. A& G (B}
counter was used for the pulse measurement, made on a 5> ml solution The

4 -
gquilidrium constant of HE'' + 4O +nTBP:::Hf(N03)4»nTBP 1s

- ﬁlf(NOa)a n738) org/g[af‘“] a [Ngg]‘l" [rsF] 2}, the distributio:

Card 1/4
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cocl'tLcinnt K“ = K@ [TBP n tﬂ’/“ /CHf . where (:Hl' is the cqut-

ai a1
librium concen*ration of Hf in an aqueous sclution. I§f4‘ /C . 1xn the Hf
aq
microyuantities used above, 1is conatant at a constant HNO3 concentration;

and K, in the eqguilibrium solution depends on the concentration ci free

TBP in the organic phase. Hence, the number n of TBP molecules 1in the
complex may be calculated from Kj /K = [?BPz/TBP‘}n, where K, and K

c 1. d" d2
zre distribution coefflclents of Hf at different TBP concentraiions in the
organic phase. With 1.23 . 1.58 N HNO3 in the agueous phase and .35-0.75

moles/liter TBP in the benzene phase, approximately 2 TBP molecules
correspond teo one Hf atom in the complex This agrees with values
determined by G. F. Yegorov, V. V. Fomin; Yu. G. Frolov, and

5 A Yagodin (Ref. 9: Zh.neorg. kh., 5, 1044 (1960)) tfor hig:er ANO; cor-

cientrations. The distribution coefricients were different for solutions
ot different age due to the slow depolymerizatiun of polymer Hf 10ns. The
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2guilabrium concentration of free TBF was calculated according 1o
v A Sheka. Ye. fe Kriss (Ref . 11: Zh neors xh., 4. 2205 (1953 )) from
s T S . 13 L .
+ = LI A o} . 11T
the equatlon[?BPJO bTBP’{ C ho[A]B + Koh?\}]ay where CTBP is the 1initial
TRF concentration, \A]B is the concentration of undissociated HNO3
molecules made to react with TBP; [TB?]O is the eguilibrium concentration
of free TBP in the organic phase, Ko - 0.65 and K, = 0.04 are constants of
HNOBATBP and 5HN033TBP formation. Kd has logarithmic dependence of Kd on
the TBP equilibrium concentration straight line; with a slope of 2.14. &4

somplex with 2 TBP molecules is formed under the conditions mentioned above.
In experiments with solutions containing 6u8‘10"2 moles/liter Zr salts,

4r§~10_2 moles/liter Hf salts and 0.731 moles/liter TBP. considerable 2Zr
extraction was observed with 3 moles/liter HNO3 and Hf extraction occurs

s1th 5 - 6 moles/liter HNO . The extraction of Zr and Hf 1nereased with

‘ne acidity. With »5 moles/iiter, Hf was extracted as ihe solvates:
HNOBJTBP and 3HNO,-TBP, since in strongly acid solutions the azido complex
7
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(2.8 Hf(N05)4-2TBP'nHN03) passes Lver %o the organic phase. There ar-

2 rigures, 2 tables. and 12 references: 35 Soviet and 7 non-Soviet. The
four most recent references to tnglish.language publications read as fol-
lows: D, F Reppard et al. J. Physic. Chem. 57. 294 (1953): J R Hetcher,
Ind kEngng. Chenm._, lé; 7038 (1957); A- B Levit, H Freund. J Awmer Chen.
s/oo,)z_e_, 1545 (1956); Hasford. Mc Kay, Trans Faraday Soc., 54. 573
{1958).

ASSOCIATION: Institut obshchey 1 neorganicheskoy khimii AN USSR {(Institute
of General and Inorszanic Chemistry AS UkrSSR) u/r

SUBMITTED: July 30. 1960

vard 4/4
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AUTHORS: Karlysheva, K., Sheka, I.
TITLE: Fourth Ukrainian Republic Conference on inorganic chemistry
PERIODICAL: Ukrainskiy khimicheskiy zhurnal, v. 28, no. 1, 1962, 125-129

TEXT: The Fourth Ukrainian Republic Conference on inorganic chemistry,
held in Kiyev March 13-16, 1961, was convened by the Otdeleniye khimiches-

kikh i geologicheskikh nauk AN Department of Chemical and
aeological Sciences AS UkrSSR) and th

knimii Akademii nauk USSR (Institute

Academy of Sciences UkrSSR). It was attended by 300 research workers,
teachers and industrial chemists from towns all over the USSR.

were presented

ct

They included the following: 7Yu. K. Delimarskiy and
I. A. Sheka on the present state and tasks of inorganic chemistry in the
Ukraine; V. p, Chalyy on the kinetics and aging mechanism of metal
hydroxides. V. A. Shoykhet, L. D. Tsigoniy and L. Ye. Soclogubenko
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{Yevpatoriya) on a technology for producing g0, Nazcos, bromine, cement,

. 2tc from Sivash salt brine; A. K. Babko and N. M. Lukovskaya (Kiyev) on
- z¢mplex formation in solutions; N. 5. Poluektov, S. B. Popova, R. A. Vitkun
snd L. A. Ovchar (Odessa) talked about almost non-volatile compounds formed
in a flame; B. N. Laskorin (Moscow) on ion exchange in nonajueous media; /
I Ye. Starik and Yu. A. Barbanel' (Leningrad) on certain mechanisus of
chemical interaction which come under the law of mass action; V//
4 Ye. Gurevich on the structure of uranium peroxide compounds;
4 I. Brodskiy and I. F. Franchuk on the isotopic exchange methcd of
studying the structure of uranium peroxide; V. A. Luchenok -Burmakina and
i P Potemskaya (Kiyev) on the interaction of 1,0, with Ba0O, and €30,;

w4 V. Ablov and N. M. Samus' (Kishinev) on dioxim=s of trivalent cotalt
ontaining the selenocyanate group; V. V. Skopenko (Kiyev) on silver 9.
el enocyanate complexes; by N. V. Tolmachev (Khar'kov) on [ge(uos)q Dp;] -

C
5

type complexes; Yu. I. Usatenkc and N.P,Fedash (Dnepropetrovsk) on the reac-
tion of Mn with scdium diethyl-cithio carbaminate; I L Kukhtevich
(Dnepropetrovsk) on pheophytin dissociation; L. M. Volshteyn;

3. F, ticgilevkina and G. G. Hotyasina (Dnepropetrovsk) on cis-;znd trans-

card 2/7
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diglyeine platinum compounds; B. N. Laskorina, 4. o. Maurins,

R, & Sviridova, I. A. Logvinenko, and V. K. Timofeyeva (Moscow) on metal
adsorption by solid (AH-24 (aN-2F), W) -10T  (EDE-10P). AM (a%), AW-1
(a¥-7). UPA-4C (IRA-40)) ‘and liguid anionites, and AP-3 (AG-3) activated
cnarcoal; A. A. lcrozov, M. L. Olenovicn, V. N. Yermilova (Odessa} on the
drsrribution coefficient on C[-1 (SG-1) catiorite; B. A. Voytovicr,

A. S. Baravanova and N. K. Tumsnova {Kiyev) on binary systems;

4 5. Fortunatov and 2. A, Fokina (Kiyev) on the solubility of metal
chiorides; A. M. Zharnovskiy (Odessa) on bromo and iodo thallistes of
bivaleet metals; N. F. Zakhariya, 0. P. Turulina and . A. Fuza {Odesss )
¢ the reaction mechanism of Zr02 and metal oxides in a flane;

I fa. Tevdokimov (Odessa) on an examination of the comnined oxigation of
arsenic compouncs by atmospheric oxygen with nitric oxides and nitric acic
¢r activated charcoal; V. i, Litvinchuk and k. ¥. ldikhalevich (L'vov) o=

tiv reduciion properties of complex hycroxocyanides o: quaarivalent
tungeten; 4. N. Kuznetsov and N. F. Kulish (Dnepropetrovsk) on the r
tion of irom, cobalt, and nickel oxices; K. Y. Potezkina and S. K- G
(s1mferopal ') on wagrstochemical cxaminations of ironm oxics recuctio
C 1+ Joysgintrev znc {u. I. Lozatte (Wescow} oa natuaral iron hydrcoyinas;

Car
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K M vombrowskiy (C: -racwisy) on the formation of sodium triphosphate
guring taeérmal dehydr.ticrn of mono- and cisodium phosphates. 27 TEpoOrts
were given on rare ei. nte. G, A. fagodin, G. Ye. Kaplan, J. A. XNostova,
5 L. Molseyev, L. P riyeva (Moscow) reportec on the extraction of Zr
and Hf by organophos, - . . <ompounds and their mixtures with nitrate solu-
tions; A A. Lastochk: - . . 4. Sheka (Kiyev) on the reaction of potassium
f'luozirconate with ca. © ivua in aqueocus solutions X. N. Repenko,
I &. Getwan and I. ¥ 'u: (Khar‘kov) on the stabilization and de-
stabilization of cubi« “.ooof ZrQ,  Further reports were given by

"A K Babko znd M. I. wlo (Kiy€v) on examinations of the formation
and relative strength :ind Ti complexes by the metal indicator method;
by A K. Babkc and G china (Kiyev) on dialysis method of studying
the polymerization of . 4uadrivalent elements; I. V. Vinarova and
A 1. Orlova (Odessa) . - cxtraction method of examinating rhodanide
complexes; B. I, Nabiv: . .#iyev) on the state of Ti(IV) in solutions;
L A, Nisel'son, V. 4. ~yakin (Mascow) on the separaticn and purifica-
tion of Zr and Hf on s of varicus liquids; fe. B. Gitman {Kiyvev) or
T2¢ eguilibrium betws. o ...lic Ti and its low chlorides in molten alka::s
m=tgl chlorides; V. I - . £nova, A. §. Kereychuk, £. & 3Bartenev anc

/
Catr o - -
el a oL T
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B V. Kolychev on staged complex formation; A. V. Stepanov, V. P. Shvadov

and G- F. Nichugovskiy (Leningrad) the electromigration method of studying

~omplex compounds of rare-earth elements with lactic acid; ¥. 5. Poluektov

and L. I. Kononenko (Udessa) on the spectrophotometric examination of

carbonate complexes of rare-earth elements; Ye. Ye. Kriss, Z. 4. Sheka

{Kiyev) on compounds of rare-earth elements with d¢ibutyl phosphate;

ii XK. Voskresenska, S. I. Berul! (MOSCOW) on the interaction of cerium,

neodymium, and samarium oxides with molten salts; ¢ P. Aleksandrov,

7 S, Tikhonova, Tu. V. Shevchenko (L'vov) on mixed hexadinitro chelates

ind hexanitro cobaltates of rare-earth elements ang potassiumg

2 1. Yorysh (L'vov) on radiog:..phic examination of mixed nickel hexa-

uitrates of the cerium subgroup and potassium; L. S. Serdyuk, 3 P. Fedcrova

9o the reaction of yttrium, lanthane and cerium with alizarin 3 in the

presence of ammonia and amines; P, I. Kripyakevich, Ye I slaayshevskiy,

¢ 8. Zarechnyuk, and I. I. Zalutskiy (L'vov) c¢u £-ray structural analysic g

i1 some intcrmetallic compounds of lanthanides; 4. Ya. Poteamkin {koscow) /////
the interaction of copper and antimony in germanium; R. 1. Lranitska.

A. Morozov;and A. I. Gavril'chenko (Odessa) on the state of Ge{IV) and

s {III, V) in acid solutions, and the conditions of their separation by

=4

[
5

A
4

. i o /e
vall 3/ 7
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ion exchange cnrowmatography; V. M. Vigdorovich, A Ya Nashel 'skiy, anc

Vv Z. Ostrovska (iioscow) on the synthesis ot gecomposing compounds
possessing semiconducting properties; A. T Nizhnik and Z V. Sheknier
{Kiyev) on the effect of certain impurities on the ceméntation of gallium
oy NaHg; L. I. Dubovenko (Kiyev) on oxalate complexes of Ga and In;

L. L. Vereykina and G. V. Samsonov (Kiyev) on the proauction and properties
o' gallium phosphide., 15 reports were given on the chemical processing of
a1neral raw materials. Yu. K. Delimerskiy, I. &. Pavlenko and Yu. G. Roms
{Kiyev) on the production of Bi and Pb by electrolysing fused salis

kS Fortunatov, B. V. Stepin and M. P. Pestrikova (Kiyev) on the separa-
tion of metal from dust in the form of hydroxides; S. D. Shargorodskiy ané
3 T Shelud'ko (Simferopol') on the production of HCl gas; S I. Savchuk
(Kiyev) on HC1 purification in DDT production; Ye. P. Belyakova (Kiyev) on
the processing of ilmenite concentrate; R. 5. Yenkelevich and I A Sheka
{Odessa) on the production of V20 i 5. V. Gornev, N. A Levinskaya and

I Tel'nova (Simferopol') cn tge froduction of anhydrous MgCl,;

F. Mezhennyy, M. A Yermekov, fu Yu. Kerch (Kiyev)} on the product:ion
© tertilizers from Kaluga K2504; K S Drozdov, 4. I MNoyseyenko.
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R. I. Arav and A. X, Ponizovskiy (Simferopol‘) on the utilization of Zypsum
obtained as a by -product of the desulfatization of Sivasnh salt srires;
B A. Shoykhet, L. Ye. Sologubenko, and =. X Karasik {Tevpatcriya) on
borate extraction; M. &. Machulkin and V %. Markova (Yevpatori;a) on
sanganate melts obtained from pyrolusite; A. G. Lagutina anc V. ¥ Kovtan
{(Simferopol’) on the sutorcduction of Kerch iron ores; 4 §. Berezhna and
Z. A Kordyuk on the kinetiecs of the reaction between Mg0 and Fezoé;
P T

Ye., Kaplan, a4, V, Machinskiy, I. A. fakubovich, and T. A Uspenskayz
Yoscow) on the detection of zirconium and spodumene concentrates The
ifth conference is planned for 1963,
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KARLYSHEVA, K.F.; SHEKA, I,A.

Composition of zirconium and hafnium cupferronates., Zhur,- .
neorg.khim. 7 no.6:1291-1298 Je '62, (MIRA 15:6)
(Zirconium compounds) (Hafnium compounds) (Cupferron)
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Reuction of sodium gallate with sodium sulfide 1 i 1 3
He c 1 i -ide and caleiuxm chicrids,
ohureneorg.khim, 7 .10,9:2162-2166 S 162, (PEIIR.;;IKI»’1:15()3 ¢
ie Tnati r"c‘ut.obshchey i neorganicheskoy khimii AN UKrSSR,
(Sodimm gallate) (Sodium sulfide) (Calcium chloride)
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AM4026340 BOOK EXPLOITATION ' s/

. Sheka, Ivan Arsen'yevich (Doctor of Chemical Sciences): Chaus, )
Ivan Stepanovich (Candidate of Chemical Sciences); Mityureva, Tamara
Trifonovna, (Candidate of Chemical Sciences)

Gallium (Galliy) Kiev, Gostekhizdat USSR, 63. 0296 p- {illus., .
biblio. 1,300 copies printed.

. TOPIC TAGS: gallium, gallium chemistry, gallium physics, galliuﬁ
- compounds, gallium production, gallium abundance, gallium oxide, -
" gallium halide, gallium carbide, gallium metal compounds

' PURPOSE AND COVERAGE: This is the first monograph in the Soviet
Union on the chemistry of gallium and describes chemical and physi-
cal properties of inorganic, organic, and complex compounds of gai‘- i
lium, methods of producing these compounds, their uses, and the -
physical and chemical constants of gallium and its ccmpounds. The

- book is designed for engineering-technical workers in the rare and
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!
. nonferrous metal industry, and for scientific workers in research f

; institutes. It can be used by graduate students, instructors, and
© students of chemical-technological and higher educational instjitu-

AM4026340

i " tions.

I :

; TABLE OF CONTENTS [abridged] : .
' From the authors - - 3 A

! Abundance and nature, properties, and applications of gallium - -5
: Hydrogen compounds of gallium ~ - 25 _ '
' Oxides and hydroxides of gallium, gallates = = 32
 Gallium halides and their complex compounds - - 61
Compounds of gallium with-sulfur, selenium, tellurium, and their
. acids - - 107 - -
' Compounds of gallium with elements of group V - - 132 :
<nteraction between gallium and carbon and its compounds - ~ 149
' Complex compounds of halides of monovalent gallium with organic

'; Card 2/3
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; Substances - - 153

. Interaction of gallium with metals - - 207

i Methods of gallium Production - - 217

| Precipitation of gallium - - 259

- | Catalytic Properties of gallium compounds -~ ~ 264
'i Some questions in the analytic chemistry of gallium - - 266
| Literature - - 272 : : ‘

SUB CODE: CH, M1, SUBMITTED: 180ct63 - NR REF SOV: 203

| OTHER: 527 DATE ACQ: 20Apre4
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SHEKA, I.A.; CHAUS, I.s.

Coprecipitation of gallium with zinc sulfide in an alkaline medium,
Zhur.neorg.khim. 8 no.2:490-49, P 163, (MIRA 16:5)
(Gallium) (Zinc sulfide)
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AUTHCR : Chaus, I. S. and Sheka, I. A. 57
. PR m»
TITLE: Coprecipitation of §alli\,zvm iwth SnS2
PERIODICAL: Zhurnal neorganicheskoy kh:l:l.:\., v, VIII, No. 5, May 1963,
1270-1275
TEXT: The study was conducted to determine the effects of acidity,

temperature and gallium concentration upon the coprecipatation of gallium and
stannous sulfide, the amount of quadrivalent tin being constant, The authors
found that the greatest coprecipatation occurred with slight acidity, fallling
off sharply with an increase in concentration up to 0,15 - 0.17 K HCl, follow-
ing which it remained constant. Coprecipitation inceased with increase in
temperature, There are 6 figures and 1 table.

ASSOCIATION: Institut obshchey i neorganicheskoy Khimii, Academii nauk SSSR
(Institute for General and Inorganic Chemistry, Academy of

Sciences USSR)
SUBMITTED:  May 7, 1962
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SHEKA, I.A.; CHAUS, I.S.

Zinc amalgam contact deposition of antimony from acid-solutions,
Zhur.prikl. khim. 36 no.l1:209-212 Ja 1'63. (MIRA 16:5)

1, Institut obshchey i neorganicheskoy khimii AN UkrSSR, .
(Electroplating) (Antimony) (Amalgams)
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[Gu]liumj Galtid, fs. o aValadat USSR, 1963, 296 .
(MIRA 17:1)
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SHEKA, I.A,; LASTOCHKINA, ALA.

Interaction of potassium hexeflucrohafniate with ammonia and
alkalies, Zhur, neorg, khim. 8 no,10;2295-2301 0 '63,
(MIRA 15:10)
1. Institut obshchey i neorganicheskoy khimii AN UkrSSR.
(Hafnium compounds)  (Alkalies)
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LAVROVA, G.V.; TSIMMERGAKL, V.A.; SHEKA, I.A.

Polarographic behavior of indium in citric acid solutions.
Ukr.khim,zhur, 29 no.6:604-609 '63, (MIRA 16:9)

1. Institut obshchey i neorganicheskoy khimii AN UkrSSR,
(Indium compounds) (Polarography) (Citric acid)
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SHEKA, I.A.; LAVROVA, G.V.

Determination of the mumber of electrons during indiuwm
reduction on a mercury electrode in citric acid solutions,
Ukr. khim. zhur. 29 no.8:819-82/ ‘63, (MIRA 16:11)

1., Institut obshchey i neorganicheskoy khimii AN UkrSSR,
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ACCESSION NR: APL012.436 s/oo78/6&/009/002/0312/0319'
- AUTHORS: Sheka, I, A.; Kacherova, s. A.; Malinko, L. A.

-+ TITLE: Compounds of zirconium and hafnium with trichloroacetic acid.

SOURCE: Zhurnal neorg, khim., v. 9, no. 2, 1964, 312-319

 TOPIC TAGS: zirconium trichloroacetate, hafnium trichloroacetate,
preparation, IR spectrum, thermogram

ABSTRACT: Properties of the reaction products (in HCl and HNO3 at
70-75C for 30-40 min.) of trichloroacetic acid with zirconium”and
hafnium were studied. The product Zr(OH) (CClBCOO) is stable on
heating to 220C; it starts to deccmpose ag 275C with6ut melting,
Hf(OH)2 (ccl C00), is similarly formed. A study of the IR spectra of
the Zr~and H} trichloroacetates, dioxides and oxychlorides shows that
the Zr and Hf trichloroacetates in the solid state retain the Zr(OH) 2+
ions. Orig. art. has: 5 figures, 4 tables and 1 formula, . 2

‘ - ASSOCIATION: Institut obshchey i neorganicheskoy khimii AN USSR
' ' (Institute of General and Inorganic Chemistry AN USSR)
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SAVENKG, N.F.

Reaction of ni: fniunm chleorides with notassia
rocyanide in aguecus solutiens. Ukr. kniz, zhur, i ?F.i’
tes.

i.

1. Institut obshchey i neorganicheskoy krimil AN JKrEGd
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LYAKH, 0,D.; SHEKA, I,A,; PERFIL'YEV, A.I.

Heaction of germanium dloxide with ammonia and urotropine
in aqueous solutions, Zhur.neorg.khim. 10 no.8:1822-1826
Ag '65. (MIRA 19:1)

1. Laboratoriya instituta obshchey i ncorganicheskoy khimii AN
UkrSSR, Subtmitted October 8, 1964,
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LEBEDEV, O, A,; FRANTAS'YEV, N, A.; OLYUNIE, G. V.; MUZHZHAVLEV,

I’

K. D.; SHEKA, V. P.; SHEKA, T, S.

i

Develcping a method of mechanized removal cf electrolytic
slime in magnesium production. TSvet, met, 36 no. 11:38-
41 N 163, (MIRA 17:1)
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28220 66  EWT(m)/EWP(e)/T/EWP(t)/ETI 1JP(c) DS/JD/WW/WH
" ACC NRi APED19136 SOURCE CODE: UR/0136/65/OOO/003/0060/0065

AUTHOR: Muzhzhavlev, K. D.; lebedev, O. A.; Frantas'yev, N. A.; Olyunin, G. V.; oL
Dolgikh, T. K.; Sheka, T, S. b
ORG: none —_—

TITLE: Improvement in the technology of magnesium chloride electrolxsis { {b
SOURCE: Tsvetnyye metally, no. 3, 1965, 60-65 ﬁz

TOPIC TAGS: electrolyte, electrolysis, titanium, ma
magnesium compound, chlorination

ABSTRACT: On the basis of the pilot plant investigationa conducted by the
authors in 1959-1960, a sodium-potassium electrolyte composed of (%):8-18

MgCly, 60-30 NaCl, 20-50 KCI, 0-10 CaCl, or BaCl,, was recommended for the
electrolysis of MgClz obtained from the production of titaniuam. :

In 1961-1963, at one magnesium plant, extensive research of the sodiuam -
potassium electrolyte was conducted at a group of experiwmental industrial
electrolyzers operated for 1-1,5 years after replacement of the lining before
the beginning of the tests. FPor comparison, the sodium-calcium and potassium
electrolytes were tested simultaneously under comparable conditions,

The electrolyzers were fed molten MgCl; from titanium production con-
taining (%): 95-99 MgCl,, 0.4 Mg0, 0,004 s&o 0.007 Fe, & 0.02 C, 0,01 so;z.
0.01 ¥, 0.04 ¥ 0, and §-2 Mg metal.

The sliwé from the electtoly:erl was removed manually once in 7 days;
the distance between electrodes was kept &t 8-10 cam: fluorides were not

,introduced into the electrolyzers. Tae anode current density for all electroly-’
izers was identical - 0.43 a/cw®. In contrast to the earlier issued recommends- '
tions, the electrolyte temperaturs was kept at 700-720¢, . : :
|_Card 1/6 SR UDC:  669.721

gnesium, chloride, furnace,

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549010005-6"



"APPROVED FOR RELEASE

AR A T

08

R

/23/2000 CIA-RDP86-00513R001549010005-6

ACC NR:  AP6019136

To control the true value of the current yleld the electroyzers were
periodically (6-10 days) changed to a feed of MgCl, obtained in el.ectrical
shaft furnaces.

Ideutically high and stable average current yleld, approximating 90%,
was obtained in the sodium-potassium and potassium electrolyzers, The
current yield for the sodium-celcium electrolyte waas 4-6% lower,

The smount of slime {n the potsssium and sodium-potassium electrolytes
was identical (0,06 kg/mg Mg); in the sodium-calcium electrolyte, 70% more
slime was obtained.

. Because of these factors the actual electrical conductivity of the

sod{um-potassium electrolyte ia spproximately 20% higher than the electrical -
“conductivity of the sodium-calcium electrclyte with the same amount of NaCl
‘in the electrolyte,

The amount of magnesium raw material in the wain impurities, the losaes
of metallic magnesium with the slime, the yield and concentration of chlorine,
and the stability of the lining in the experimental industrial elactrolysers
were identical for all three electrolyte compositions.

Relationship of current yield to the interelectrode distance showed in
pilot-plant electrolyzers of the All-Union Aluminum and Magnesium Institute
(VAMI), that the change in distance between electrodes within the limits of
3-16 cm does not at all affect current yield.

In 1963, this relationship was studied on an experimental fndustrial
electrolyzer. Whin the composition of the elcctrolyts was (in %): 8-12 MgCl,,

. 22-24 NaCl, 63-56 KC1 and 3.0 pnciz. the current yield and the electric

Card 2/6
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i power consumption remained almost unchanged upon decreasing the interelectrode
distance from 8-9 to 4-5 cm, but the current at the electrolyzer cell in the
second case was increased by 20% because of the additional current feed from
the auxiliary generator and disconaection of one cell, The losses of chlorine

"with the gases of the cathode suction and its concentration in the anode gas
remnined unchanged. The amount of slime also remained unchanged.

Relationship of current yield and slime content to the MgCl, concen-
tration in the electrolyte was conducted on the pilot plant electrofyzer of
YAMI at 2000 amps.
Granulated MgCly from titanium production containing (in %): 0.5-1.5
H20, 0,4-0,7 MgO was the raw material, MgCl, was loaded into the electrolyzet:
continuously with the aid of a trough feeder, The variation in concentration
in a single period did not exceed 1%, and the alectrolyte level was kept

. strictly conatant. . - e .- . R

1f one takes, as 100%, the amount of alime when the concentration of
MgClz is 6%, then when the content of MgCl, in the electrolyte is 9, 13 and
16%, this value is 118, 154, and 195% respectively., Increased MgCl, concen-
trations in the electrolyte from 6-9 to 13% led to the incresss of current
yield from B6 to 90%,

’ It is evident that to obtain a high and stable current yield the MgCl,
concentration in the edlectrolyte of industrial electrolysers should not be
below 8-10% (the upper limit -- not over 18-20%)

, It is interesting to nota that the MgCla content change in the renge
of 6-16% in the electrolyte did not at all atfect the value of tha aversge

Card 3/6
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voltage of the electrolyzer.

The cause of this, evldently, {s the fact that the reverse emf measured
by the instantaneous cut-out of a cell was 2,92 V at 6% MgClz and 2.28 V at
16% MgCl2,

Relationship of the current yield and slime content to the duration of
intervals between recoveries of slime at the VAMI pilot plant electrolyzer
showed that the duration of interval between extractfond the slime was
increased to 142 days; thereupon the amount of slime smounted to 0,01 kg/kg
Mg in all,

‘ In 1961, in an experimental industrial electrolyser, the time of the
intervals between slime removal was set at 40-50 days; the current yield was
85-87%. In 1963 this task was studied wmore in detail at two experimertal
industrial electrolyzers,

From the data obtained {t follows that when feeding MgCl, from titanium
production to electrolyzers the slime content depends not so much on the amount
of raw material, composition of the electrolyte and deaign of the electrolyszer
as on the conditions for slime recovery. )/

Teasting of an electrolyzer with' s graphite hearth with MgCl; feed from
the titanium production was conducted on pilot plant scele for & months.

The total current at the electrolyzer was 2000 amps; fhe current
shunted to the hearth -- 100-200 amps (D = 0.03-0.06 amps/cu’).

With a disconnected hearth, the curren yield and slime formation were
the same as ©h the pilot plant eleccrolyser wi:h an “rdinary hearth.

During snode polarization of the graphite hearth, the slime cowpletely

Card 14/ 6
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disappeaced in 2-3 days; during operation with a connected hearth no slime
was formed.
However, both inthe first and also in the second case the current
yield was reduced from 88-91 tp 80-85%, i.e., by 5-8%. This can be explained
" by the chlorination of impurities and their harmful effect on the process.
Research in this area will be continued. Of much interest in rewo ing the
harmful effect of impurities is the uase of chlorine~-discharging anodes with )
which all or part of -the chlorine {g carried off through the body of the - aode,
Such experiments are baing conducted at tha present time,
With the further mastery of the sodium-potassium electrolyte, increase

of NaCl in {t, and the introduction fnto industry of the operating regimes

at small distances (4-5 mm) between electrodes, these indicators in the
opinfon of the authors, can smount to 88-90% and 50,4-52,2 wega joules/kg of

Mg (14.0-14.5 kilowatt-hours/kg of Mg) reapectively, when the current is
20-30% higher than at the present. .

) The tests on experimentai indusrcial electrolyzers, as well as the
physical and chemical properties of the sodium-potassiud electrolyte which

are favorable to the electrolytic process and the high quality of MgClz from
the production of titanium, can serve to conform this.

) The -gelection of the actual rstio of NoGl:XCl in the electrolyte depends
on the technical scheme of the plant and level of wechanization of slime
recovery processes. As the calculation of economic effectiveness indicates,
the use of the sodium-potasaium electrolyte in placa of the sodium-calcium one
.permits s reduction of approximately 5% in_the cost of magnesius. o

L_Cﬂd 5/6
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Additionsglly, the use of this electrolyte permits the mechanigation of
the slime recovery with the aid of a vacuim. With sodium-calcf{um or sodium-
barium electrolytes this weans of slime recovery is hardly applicable because

-of the large losses of CaCl2 or BaClz. The sodium-potassium slectrolyte sghould -
be recomnended for use, in turn, for high quality MgCla. However, in the future
this electrolyte composition may be quite practical for all forme of MgClj,
Orig. arts hass 5 tables. [JPRS] .

SUB CODE: 13, 07 / SUBM DATE: none / ORIG HTFt 006

Cord 6/6 BLG’

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549010005-6"



"APPROVED FOR RELEASE: 08/23/2000

PRSI SR i

CIA-RDP86-00513R001549010005-6

R R T (eI TP R

AVHAHAVIREY, KuD.; LeBninY ) OLA,; l"?ﬂ‘xl‘."f.‘\S'Y‘;ﬁ'\.’, NoAL; GLYUHIN, GV, -
R oo T.Z.; TOIGIKM TUK.; Prinimali uchastiye: POPQOY, T.V.;

o ele}

V23
SHEKL, V.7

Results of testing individual design elements of magnesiun

eloctrolytic cells, Tivet. met. 38 no.5:57-00 My '65.
(MIRe 18:6)
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L4 4500
AUTHOR: Sheka, V. I.
AR B i
TITLE: The Symmetry of the Energy Bands of an Electron With Spin

PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 6, pp- 1211-1219

TEXT: In the present paper, the author investigates the structure of
the energy bvands of a Dirac electronyoy employing group—theoretical
methods. Group-theoretlcal investigations of the energy-band structure
of crystals in consideration of spin-orbit interaction have repeatedly
peen carried out. In these papers, an additional symmetry with respect
to time reversal was taken into account when determining the dispersion
jaws in the case of a concrete selection of the basic functions of the
jrreducible representationa of the space group. E. I. Rashba (Ref. T,
nowever, showed that the energy band structure cannot depend on a 8pe-
cial selection of the form of jrreducible space-group representation,
but is determined only by the character of these representations.

In the present paper, the author solves the problem of+determining the
points with zero jnclination on the energy surfaces E(k) in

card 1/2
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consideration of the time reversal for a Dirac electron in an arbitrary
crystal field. After derivation of the formulas for determining these
points, the dispersion law ig determined with an accuracy up to terms

cf the order of K2° The results of the theory are then applied to crys-
tals with zinc-blende symmetry (point space group T;), in which case
the denotation was taken from Ref. 2. The author finally thanks E. I.

6 Soviet, 6 American, 1 German, and 1 British,

ASSOCIATION: Institut fiziki AN USSR, Kiyev (Institute of Physics of
the AS UkrSSR, Kiyev)

SUBMITTED: July 6, 1959
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LUTEORS:

MLTLE

FERIODICAL: Ficika tward g ] teet, 1734.074

7

TEXT: A& repeort or the s.icjsct mentioned in the titie was deliversd ol tua
Tourth All-Union Confererte Oh gamiconductar Thersry, which tec& pLads at
muiviz1 on Q:tober 22, 1960, The presant study is 1in contiruatian of 3
paper by Rashba (Ref.ts FIT, IL, 1224, 1960), where it had been shown that
the existence of spin-crbit interaction may lead to the possibtle appearance
nf & pew type of band =lectron resonance, which can be jointly cansed by
tne electror vector of the h-f field and a change of electron spin levels.
It 18 thus designated as combined resonance which mey ariase in semicon-
duclors with extremum loops (cf. Ref.2: Rashba, Sheka, FTT II, 25%02,
1959). A taeory of the combined resonance of band electrons is developad
heres for srys:ials with zincblende-type lattice, and the anguler dependencsa
57 regonance is calculated. The results pcint to a marked anisotropy of
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tne intensity of the resonance effect. The frequencies of the cocmbined
-esonance prove tc te l.near combinations of the spin regonarnce frejusncy
and of the cyslotrer reaonance. It saculd te possible to estimate :tne
cxtent of band splittiang (which is related to the absence of an irversion
center) from measurements of the intensity of the combined resonarncz-.
Orystals with *nversion center display & twofold degeneracy ol tue tanis
i7 the entire K-space, waile crystais without an invarsion center displaey
no such band degeneracy. In the laster crystals, howsver, there app2ars,
e.g., near the centex ~ of the Briillouzin zone a small but finite tand
ndivergence" (caused by spin-orbit intersction) which is nardly measurable.
Ir. the suthors'opinion, & study of the combined resonance would make it
pessible to find a usable method of measuring the parameters of the
relativistic band divergence. The crystals coansidered here (e.g., InSb,

Zu5) belong to th2 space group Ti, The Hamiltonian is firat determined and

oxamined for the systzm concerned., It 13 pus in the form H = H°+H where

17’

: 52@-9 (F¥), and H, = SO(FR’ Y; A = %/2m*, m* is the efractive mass,

o= ef/dmoc, o is the mass of the free electrony € is the Pauli matrix,

Gard 2/ 7
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5 is the parameter characterizing the band divergence; K =k kx;y - o
n-lkzkxkz (tne other components have to be obtained by cyclic perr‘utation)

The operator of the qudslmomentum ig related to the vector potential in

the usual manner: k= -i7 + eZ/c . The *urther investigation is restricted
to small ¢ 41 80 that }I1 rmey be regarded as a perturbation. The absorpticn

in the antinode of the electiric field is described. by the imeginary part
-"{:), and by :"(.) in.the antinode of the megnetic field. Formulations
for the matrix elements of the itrensition are examined next; the magnetic

field = is desigreted by the polar angle 8 and the azimuth i ; representetion

3expL ( +<1’)] sin—g—exp —5—(—%—@)]

s [(2=3)] e Fem [—;'(;wm!' o
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VT Eemal |-

At ch
4

- {30) is obtained for the matrix element, and

REIAVESE Jz’;;*‘j,f,—_’-jj—;——-?B(.MIIa,a,l» (31)

. -
fcr the engular dependence of the rescnence effent. The unitary B-matrix
is given by

~— (sin P - { cos O cos ) — L (1in® —icosBcosh) «<inBcos®

vZ

i 712— (cos P — i cos 8 sin @) ‘/12— (cf)s P +icosBsind) sinBsindy, (20)

‘/'7“"0 —_ ';2_ sin® cos 8

Card 4/ 7
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ts elements are explicitly'giVEn b&
.' | Buy=0,
e Bygy= _23(1"):%3(.822): .
=cos 20 cos 20 — -,:7 3in 20 cos 8 (2 cos® 8 —sin' ),
Buay=— -;—B(m) =% {sin 2 sin O sin 28,
By == —2Bs =-g- By =

= 5%%. {cos2® sin 28 — £ 3in 20 5inB (2 cos? @ — sin? 9)],

By = 337'2?_' [sin 29 sin B (1 + cos® B) -+ i cos 2® sin 26].

for the case concerned. As mey be seen from (31),-transitions with a
crenge of the orbitel quantum number by 0, %1, and.+2 ere possible in the':
combined resonance. Using (31), the enguler diasgrams of combined resonance .

Cazd 5/7
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are then exemined. For the individual perturbation operators, the distribu- \><
tion of the various transitions in the combined resonence according tq L
trhe'types of engular diegrems is represented as follows:

Vs

> -

[ f—i—2 {—>i+2
i f—i 1 = i ' f—=»i—1 i1
I3 {ws {2 i f+i—2] l=i+1 {—»1—1
v f>ix1 —-ix i=»i—1 it i+2 {2012
v (—i—1 f—i-+1 {1—i—2 i=si42

Finally, the intensity of the combined resonance is examined, namely, 1,
for & nondegenerzte eleciron gas, 2, for a degenerate one of low concen-
tration, and 3, Zfor & ¢egenerate one of high concentration. The critexia.
for the application of this theory are finally discussed briefly.  There
are 1 table and 8 references: 4 Soviet-bloc and 4 non-Soviet-bloc. ¢

Card 6/7
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ATUTHQRS ¢ Rashba, BE. I. end Sheka, V. I.

TITLE: Combined resonance in n-type InSb -
PERIODICAL: Fizika tverdogo tela, V. 3, no. 6, 1961, 1863 - 1870

PEXT: The present paper formed fhe subject of a lecture delivered on .

Qctober 22, 1960 at the Fourth All Union Conference on Semiconductor  °
Theory held at Tbilisi. The paper is in qpntinuation of an earlier
FTT, III, 6, 1732, 1961) in which a report was given on
ithe investigations of the combined resonanc® of the band carriers in
crystals having zinc blende type of lattice.
+he extremum of the band is reached at K
cese in n-type InSb to which the results of Ref. 1 are applied with a
view particularly to estimating the intensity of the combined resonance
First, the Hamiltonian of the band electrons and the
discussed.: Next, the intensities
netic resonance are compared.

paper (Ref. 1:

in this lattice.
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combined resonance {(A), the cyclotron resonance (8), and the paranegnetic
resonance (C). The distance between the nearest levels with opposite.
quantum numbers o is 147 = 2mo/gﬁ'times smaller than the distance between

the Landau levels. The ratio of the intensities of combined and paramag-
" n
)
ECI( C.TE8 .,
B elw

netic resonance is determined by the foraule ﬁ‘1(a,d,AJ,C)=

. | .
p.res.)

1. .
(6°msm c\ 2 2

In InSh, meo - 0.013, - -0.33, & = 17, and L = &

1107,
e .

4

The following special cases are now investigated: 1)Nondegenerate
eleciron gas. a) High temperature, AKI :

s . :

. r('f—Aj) 143 g_ay | 8j —cp® 1) -
L (dr A]) == V= 12 ,l ?o . .

nolds. The intensity of the combined resonance is always substan{iéliy‘

nigher than that of the paramagnetic resonance. b) Low temperature,k»d.

The intensity ratio is given by

Card 2/5
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5 .
{7 —4j & ,
=$_L)n__7)(a,,,+a,,_,e—ua-u) yar(l) "‘19330.,/- (12) .
r=4
For Aj = 0,7 "(o 0) = 9/16, i. e. the combined resonance exceeds the
1, 2, -
paramagnetic resonesnce 23, 10, and 125 times-for « values,.. 1, 2, s
and 3. & For Aj = 2 and ¢ = 1, n~%(1,2) = 310, 330, and 230. 1In the’
remaining cases the combined resonance is weaker than the paramagnetic
one when V is not too small. 2) Degenerate eleciron gas. Low concen-

tration. One hes .
i G\ A e 1\
711(3 Ajv N)—S—-ZAJ ( ) \ (——)+

T (d' Aj)

K 2

r-——0
+30,Aj[—7(7;:_,1\,)+-:—6], (13)

- -1 . )
It is found (notations as above) that?y (1 0) = 3, 1, and 14; 7~ (1,2) -
= 100, 11C, and 78; 77‘1( 1,2) = 154, 0, and 34. _3_) Degenerate electron
gas. High concentration. One hasg . :

Q

.1(° Aj, ()___—I‘(—--Aj>(1+oo.z_”)\ k4 "'i,. . (14)t'

card 3/5
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The intensity of the combined resonance is always higher than that of
the paramagnetic resonance. The table gives the intensity ratios for a
Hegenerate electron gas for maximum values of the coefficients B(a,G,AJ).
Finally, the results are briefly discussed and compared with those of
Bemski. The authors thank K. B. Telpygo for discussions. There are
%3 figures, 2 tables, and 9 references: 2 Soviet-bloc and 7 non-Soviet-
bloc. The most important references to English-language publications
read as follows: L. ¥. Roth, B. Lax, S. Zwerdling. Phys. Rev., 114, 90,
1959; H. Welker, H. T“eiss, Solid State Physics, 3, 1, 1956; G. Bemski,
Phys. Rev. Lett.,, 4, 62, 1960. : .o

T(‘\.Q& . o
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247700 (13% 1144 JiLo) 3102/3202

AUTHORS: Rashba, E. I. and Sheka, V. I.

TITLE: Properties of semiconductors with extremum 100pS-.
iv. Angular dependence of combined resonance in a strong
magnetic field

pERIODICAL: Fizika tverdogo tela, V. 3y no: 8 1961, 2369-2376

TEXT: The authoT devised a theory of combined resonance in gemiconductors
%ith extremum loops in & strong magnetic field in order to determine the
engular dependence of the resonance intensity. If the depth & of the loop
is sufficiently jarge and if the characteristic energy of the electrons
contributing to the various effects is lower than D or of the same order of
magnitude, 2 jarge number of methods exists for determining the existence
of an extremum loop and also for determining A (cyclotron resonance, ;”<:
magnetic susceptibility, galvanomagnetic effect, optical properties etc.)

if & L Echar' However, only one methcd can be applied: study of combined

resonance which nas veen predicted by Rashba. In strong magnetic fields

Carn 1,4
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spin-orgit coupling is destroyed if the Zeeman energy is considerably higher
than the spin-orbit Separation of the bands in the effective region of the
kE space; with spin resonant frequency an absorption which is induced 3y the
electric vector of the h-f field occurs simultaneously with peramagnetic
Tésonance. This resonance is designated ag comvined resonance. Its
in

cénance and may come close to that of cyclotron resonance. A can be

lrectly determined from its intensity, The authors now determine ‘he

argular dependence of combined resonance by a method that hag been devised

ir a previous paper (FTT, 1II, 1735, 1961). The designations are taken

from this previous paper and from Ref. 3 (Rashba, FTT, 1I, 1224, 1960}
Libstracter's note: For this reason, the author omits the formulas ob-

tained. 1In order to be able to follow the theoretical considerations the

men tioned previous papers should be known]“ If the Zeeman énergy is very

high compared with the characteristic band separation Abhar combined re- ‘><:~

sonauce can be observed if hy ? O where v is the frequency of the electro-
, o 1 . . -
magnetic wave. iitn vy ~ 10 Cps semiconductors with A % 10 E ev carn be

studied The shift of the ceiling of the valence band from k = § oy 10 T ev

Card 2,4
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for Insb brings out the importance of thisg range of values. 1In crystals -
consisting of light elements A may be considerably smaller. If vy ig in-.
creased by transition into the far infrared, the A Tange can be extended.

tension beyond the range of pPractically attainable bDagnetic fields. 1In

be cbserved at any frequency y if the carrier concentrationg and the

temperatures are sufficiently low. & limitation is given only by the ;ﬁ;
finiteness of the relaxation time. The intensity ratio of combined angd
¢yclotron resonance is of the order of ~£/Echar for Achar % h . There are

12 references, 9 Soviet-bloc and 3 non-Soviet-bloc, The three references to
Erglish-language publications read as follows: R, C. Casella. Phys. Rev.
Lett., 5, 371, 1960; i, Shockley. Phys, Rev. 30, 491, 1953; s. J. Czyzak et

' <!

al. J. Opt. Soz. 4, 47, 240, 1957,

ASSOCIATION: Tustitut poluprovodnikov AN USSR Kiyev (Institute of Semi-
conductors AS UkrSSR, Kiyev)

Card 374
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"Combined resonance on impurity centers and in inhomogeneous magnetic fields."

report submitted for Intl Conf on Physics of Semiconductors, Paris, 19—2H
Jul Ab.
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ACOESSION MR: APLOLLTSL s/0181/6h/006/001/01h1/0152

AUTHORS: Rashba, Ee Iej Sheka, V. I.

?{PLE: Combination respnance at local centers of large radius
1]

SOURCE: TFizika tverdogo tela, Ve 6, no. 1, 196k, 1L1-152 .
POPIC TAGS: combination, combination resonance, oand carrier, band electron,
transverse resonance, longitudinal ruiwnance

ABSTEACT: The authors have developed 2 btheory on combination resonance ab large-
radius donor centers. They note that uie conditions for combination resonance to
arise are not as favorable under thes: circumsbances as for band electrons. :
Combination resonance is excited by the elcctron vector of electromagnetic waves
and is therefore proportional to the square of the radius of the electron orvit.
The authors have shown that combinatic:i resonance must be observedﬁin transverse
circular polarization and in longitucinal polarization. The resongnce intensity
depends markedly on the angle between the steady uniform magnetic jeld and the
symmetry axis. In this, the angular copendence coincides with the value obtained
by E. I. Rashba and V. I. Sheka (FIT, 3, 2369, 1961) for band carrierse Two cases
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were considered: for transverse resonarce and for longitudinal resonancee it was |
found that transverse resonance for g> 0 is markedly different from transverse
resonance with g 9O and from lonzitvdinal resonance. 1n the first (g >0),

. resonance intensity is limited, bubt in the obher two the magnetic field becomss
jnfinite. Orige arb. has: Iy figures and L5 formulase :

ASSOCIATION: Institub poluprovodnikov Al UkrSSR,Kiyev (Institute of Semiconductors,’

AN UkrSSR)
- SUBMITTED: 17Julé3 DATE ACQ: 1LFebbl ECL: 00 .
- SUB CODE: PH NO IEF SOV: 007 OTHER: 008
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ACCESSION HR: APhoL352k . 5/0151/6L/006/002/0576/0583
AUTHORS: Hashba, g, I.; Shcke. - I.
TTTLE: The theory of combination rescnance at acceptor centers

cunci: Fizika tverdogo tela, Ve 6, no. 2, 196L, 576-583

4]
(¢

ToRIC TAGS: combination resonance, indium antimonide, spin orbit splitting,
deformad crystal, acceptor center

ABSTRLCT: This article is a continuaticn of previous vork by the authors (FIT, 6,
1k3, 196L), in whici they analyzed the factors affecting intensity of combination
resonance at Jocal centers of large redius. In the ‘present paper tney determine
tre intensity velues and derive angular diagraiis for combination resonance at
acceptors in crystels of InSb. Large spin orbit splitting of tne hole band and the
absence of an inversion center, characteristic of these crystals, must lead to high
intensity of combination resonance. The angular diagrams indicate marked anisotropy
of the resonance. A Hamiltonian is set up, ard it is found that, at parameter
values corresponding to InSb, combinaticn resonance is determined chiefly by the
nonrela?ivistic cubic members of the Hamiltonian. Determination of the intensity
Card 1/2 -
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shows that in undeformed samples tais intansity must exceed the intensity of
paramagnetic resonance approximately by the sixth order. Therefore, high intensity
of combination resonance in deformed samples should also :a expected. "We thank

G. Y_e. Pikus and G. L. Bir for valuable discussions and for furnishing a preprint
of tte article of G. L. Bir, Ye. I. Butikov, and G. Ye, Pikus (Phys. Chem. Sol. 25
no. 12, 1953)." Orig. art. has: 20 formulas. !

g;sggl‘_&’l‘g()m: Institut poluprovodnikov AN ma-SSR,Kiev(Ihstitute of Serdconductors
v xﬁsh' ! ’

SUBMITTED: 18Sepb3 DATE AGQ: 03Mar6) BNCL: 00

SUB CODE: EC, SS NO REF 30V: 009 - - OTHZR: 006
I/‘
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AuTHOR: Sheka; V- o,
© pITLES tntensity of conbine

with a narrow forbidden band

Ve 6', Nnoe.

' SOURCE: Fizika tverdogo tela,

|.TOPIC TAGS: electron resonance,
. conduction band, valence

- - ABSTRACT:
crystals having

1. Rashba, FTIT. V- 3,
zinc-blende symmetry.-

' devoted to the gingularities in the occur
‘non-quadratic. nature of

' nances of electrons,

- the energy E
- . The small width of the
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" | the role played in the excitation of the combined resonance by the

| dependence of the g-
i 1jeads to the appearance of

the quasimomentum.
:ropic term in the intensity of

This circumstance :

| the two conbined-resonance bands (of which one coincides in fre-= .
nd in polarization with the’paramagnetid absorption band) "

1 th an anisotrop
. the bands. The theory
| account of the interact 7
i est valence pands; the highe

i without qualitatively changing the ef

t due to the spin-orbit geparation of -
use essentially of a direct -

n band and the near-
orrections
In the approximation o

- | considered here. the isotropic part of the intensity of the combined"
. resonance is determined by the parametérs of the band structure, :
| which are well known for geveral gemiconductor compounds of ‘the

. paramagnetic absorption.
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AUTHOR: Sheks, V. I. 2
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TITLE: Fine structure of the spectrum of & local center and exciton in
__semioconductora with extremum loops
83y
SOURCE: Pizika tverdogo tela, v. 7, mo. 6, 1965, 1783-1786

7 UR/0181/65/007/006/1783/1786

TOPIC TAGS: impurity level, spin orblt coupling, specotral fine structure,
exciton, semlconductor band structure

ABSTRAOT: The suthor calculstes the splitting of the excited levels of a
shallow impurity state, brought about by spin-orbit separation of the bands.
This splitting is approximately equal to four times the depth of the extremum
loop, multiplied by the magnetic quantum number. An analogous effect 1is
determined for the exciton. The method used for the caloulations makes it
possible to take into account higher-order terms of the expansion in powers of
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the ratio of the depth of the loop to the lonization potential of the center.
In the case of hexagonal (dS, the splitiing is approximately equal to lﬂ-hov,
as compared with 5 x 10~%ay for the splitting of the exciton levels resulting

from the nonzero wave veotor of light. "The suthor thanks E. 1. Rashba 1
suggesting the topic and a discussion of this work." Orig. art. hae: fi §

formulas.

ASSOCIATION: Institut poluprovodnikov AN UkrSSR, Kiev (Institute of Semi-
conductors AN Ukr8SR) oy
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AUTHOR: ©Sheka, V. I.; Sheka, D. I.

ORG: Institute of Semiconductors, Academy of Sciences, Ukrainian SSR (In-iitut polu-
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1TL7ik:  Local states in semiconductors with narrow forbidden band

SCURCE: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 51, no. 5, 1566, 14k5-
1456

TOPIC TAGS: semiconductor band structure, impurity level, conduction band, valience
{ band, ionization, impurity center

{ ABSTRACT: A theory of impurity states in semiconductors having the same Lznd gtrue-

i ture as InSb is developed, within the framework of the scheme of E. Q. Kare {Phys.
Chem. Sol. v. 1, 249, 1957), in a multiband approximation which takes intc account
the interaction between the conduction and valence bands. By analyzing in detail the

! band structure it is possible to calculate, in agreement with experiment, the jioniza-

i tion energy of the acceptors and also to determine the wave function of the corres-

¢ ponding state. A variational method is used to solve the equations of motion. The

i changes occurring in the analytic structure of the solutions for the locel cemter

! when account is taken of the remote bands is also analyzed. The analysis indicates

i that the behavior of the carrier near the acceptor center can be correctly described

{ _Cord ]‘/2
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! +i._ nity of the donor is practically independent of the equations of motion. Tne
energy levels of large-radius local centers in InSb are determined numericaily. The
isnization potential thus obtained for the singly-charged acceptor center in InSt is
in agreement with the experimental value. Several models of the band struciure are

| presented for the case when the change in the system of singular points of <he equa-
| tions of motion makes it possible to obtain the exact solution. These inciude cases
| when the valence band is split by the spin-orbit interaction and is located sbove
the bands of the light and heavy poles, when the spin-orbit splitting of ina valence
bands is eliminated, and others. The authors thank E. I. Rashba for constant in-
terest in the work and a discussion. Orig. art. has: 3 figures and 33 Formulas.

SUB CODE: 20/  SUBM DATE: O5May66/  ORIG REF: 008/  OTH REF: 006

+
[
f erl:- if the upper bands are taken into account. The behavior of the carriar in the
i
!
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LESEDEV, 0, A,; FRANTAS'YEV, N, A.; GIYUNLN, G V.; MUYHZHAVLEV,
K. L.; SHEEL, V. P.; SHEEA, T, 3,
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S (N

Developing a method of mechanized removal of elsctrolytic
slime in magnesium production. TSvet. met. 36 no. 11:38-
41 N '63, (MIRA 17:1)
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68313
0V/51 -8-1~-12
Shpak, k,T. and Sheka, Ye.F. | SQV/51 -8-1-12/40

On the Intrinsic Luminescence of Crystulline I.’aphtnalena(\
—_— e —

Ophika i spektroskoriya, 1940, Vol 8, Nr 1, po 86-72 (USSE.

The authors investigated the luminescsnce stectrun of orystallins
naphthalene lying in the reogion of fundamental abs errtion. The
luminescence and absorption spectra wore obtained at 20.4, 77,

200-210, 293 and 330-3400%k, bedium-dispersior quartz spectrographs
ISP-22 and Hilger E-Z were used. For the absorption apectra a

krypton lamp GSVD-120 was used; luminescence was excited with

2530-2400 & light from a mercury lamp SYDSh-1000. A Glan-Thomsen

erism was used 2s an analvser. Very purs samples cf naphthalene

were obtained by repeated zone purificstion (45 runs). Purity of

the samoles was judgel Ly the absence of S-ethyl naghtnalens bands

in ths absorption spactrun. Fig 1 gives the luminescenca apsctra of
naphthalene crystals at 20.4%K. Fig 1 shows a luminescence band at
31480 £ 3 ™ wsalkly golarized along the a-direction (this is called
An A-band;, The A-band prectically coincides with a strongly ovolarizad
Ayp-berd at 2147¢ cm”l in the absorption soectrum (Ref 11j. Tho A-bapd
is more intense in purer samples. On incr2se of temosruture to 7'7°be/
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~

On Sne Intrinsic Luminescence of Srystalline Naghthsiars
another band acpears in the luwinescencs s-ectrum; it lies sk

51623 £ 2 om"l (the B-bard) and it is celarized in the b-d:roction
(Fig 2). At 200-21G°F (Fip 2 ths A- and B-bands are bronder and
partly depolarized (they coincide with ths A)-tanl Bj-bands in the
absorption apoctrum at the snme tanperaturs) At 200-2109F o very weak
luminescence band (the I-tunl) upveirs at 31900 ar~l, 0On lncrease of
tauperature tc 29%% the A~ and B-bunds are depclarized still further
(the spectrur is cractically anaffacte? by a 20° rotation of the
Glan-Thomson vrism) erd the intensity oi ths I-tard rises (Fig 4a}.
The I-bond is alsc coilstely depolarized, At 3%30-340°K the A-, B-
and I-hnds become strenger and ancther ssnd a-vears in bhe gpectru
(the II-band), which lias iz tha region of tha Ay ard Xo etsernticn
ards (Ref 11;. Rise of tauzereture danclarizes glsc tﬁe abaoigtion

ands whl et o R vl mnlard s Pl e fk] -
Lanlds which are strongly ps3larized st 20 49% (Fig 5. At 77 g new

bznd (*the ITI-bam! 42 ohzsrvad in the abtaerrtion sver~rs of thick
aaphthalens crustalsz 23 pand 2l oant its intensity
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rises on increass of touperature. At 330-340°% no further changes are
observed in tha absorption spectrum. The authers show that ths results
point to exciton naturse of luminesconcs orf ¥ery pure naphthalane
crystals jin the region of fundamental ibsorption, ucknow]edgment is
mwide to A.F, Prikhot'ko for his advice. Thors are 5 figures and

14 references, 9 of which ure Soviet, 3 Bnglish and 2 Germap, b¥/

SUBUITIED:  June 8, 1959
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AUTHORS s Shpak, M,T. and Sheks., Ye.F.
A :
TITIR: The Bffect of Impurities on Luminesceney of Crystalline Naphtha.lme'\

PERTODXCAL: Optika 1 spsktroskopiya, 1960, Vol 9, ¥r 1, pp 5?'-63 (ussg)

ABSTRACT: BRarlier Prikhot’ko and Shpak (Ref 1) showed that luminescence of
cryetalline naphthalens (Ref 2) iz due to a g-methylnaphthelens
impurity. It wes also reported that crystalline naphthalens contains
small amounts of % ~naphthol , A-naphthol, thionsphthene ard other
Substances. The present paper reports ap investigation of the
effact of temperature and solute (impurity) concentration on tha
luminescence apd absorption 8pectra of golid solutions of
,dcmethylnaphthalene, s-methylnaphthalene, A-uaphthol and or-naphthol
in crystalling naphthalens. The experimental technique was the same
88 described earlier (Ref 3).  The experiments were carried out
at 20.4, 77 and 200°6. The results (Fige 1-5 and Tables 1-4) showsd

Gard 1/2 Vf¥’
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that solute molecules
produced two ¢
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-F. Pr t'ko for his advice and to a
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SHPAK, M.T.; SHEKA, Ye.F.

Iuminescence of crystalline nap

burnny . Tore o Shes Py hthalens containing minor admiz-

24 n0.5:553-555 My 160,
(MIRx 13:5)
1. Institut €1z iki AY USSR.
(IIaphthalene--Optical properties)
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AUTHORS: Broude, V. L., Rashba, E. I., and Sheﬁég Ye‘_gL“
TITLE: Anomalous impurity absorption near exciton bands of

molecular crystals

PERIODICAL: Akademiya nauk SSSR. Doklady, v. 139, no. 5, 1961, 1085-
1088

TEXT:+ 1Ir, in e molecular crystal, the distence £ of an impurity level
from the edge of the exciton band is smaller than, or is of the same
order of maegnitude of the width M o the exciton band, an absorption of
light within the range of the impurity band will lead to the formstion
of quantum states, in which not only the impurity molecule, but also the
adjoining moleculs of the solvent will be excited. For E&M, the
dimensions of the regions in which the excitation is concentrated, are
larger than the lattice constant. Ths structure of the exciton band
near its edge displays an influence upon the charascteristics of impurity
absorption. If, in this case, the impurity molecule does not differ
from a molecule of the solvent except by e shift of energy levelis,

Card 1/4
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Anomaious impurity absorption near ... B104/B201

impurity absorption will diminish as 61/2 if an opticel traensitiocn to
the edge of the exciton band with a given polarization of light is

rorbiiden, or will grow as EmB/Z if such a transition is allowed. Thus,
the coefficients of these relations are sharply dependent upon £, and so
are the polarization relations; for £4M, € itself is a function of the
distance 2f between the levels of the molecule of the solvent snd the
izpurity molecules. Thus, the characteristics of impurity absorption
permit conclusions to be drawn regarding the structure of exciton bands.
Objects suited for these investigatiors are molecular crystals, in which
the molecules of the sclvent do not differ from the impurity molecules
except by their isctopic composition. Sclutions of ordinary ncphthalene
(C1OH8) in octadeuteronaphthalere (C1OD8) and in tetradeuteronaphthalene

\&-C1OD4H4 and ﬂ-C1OD4H4) have been studied. These preparations were

supplied to the authors by Professor A. I. Shatenshteyn, and had been
grepared in his laboratory at the Institut fizicheskoy khimii im. L. 4.
Larpova (Institute of Physical Chemistry imeni L. A. Karpov). The
nephthelene concentration amounted to some percents. The effects observed
are in/agreement with those theoretically predicted by E. I. Rashba

Card 2/4

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549010005-6"



